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$G$ Lie $(G, H)$ Lie $\mathfrak{l}$
$G$ $L$ Lie $L\simeq$
$G/H$
[ Lie $L$
$rank_{\mathbb{R}}\mathfrak{g}>rank_{\mathbb{R}}\mathfrak{h}$ ( [2]). $[=\epsilon 1(2,\mathbb{R})$
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Theorem 2.1. $(G, H)$ Lie $(\mathfrak{g}, \mathfrak{h})$
Table 1 $G/H$
Lie $L$ $L$ Lie $\epsilon \mathfrak{o}(n, 1)$
$(n\geq 2),$ $\epsilon \mathfrak{o}(3,2),$ $\epsilon \mathfrak{o}(5,\mathbb{C})$
$\overline{\frac{}{}\frac{\mathfrak{g}\mathfrak{h}}{\epsilon u^{*}(4m+2)\mathfrak{s}\mathfrak{l}(2k,\mathbb{R})\mathfrak{s}\mathfrak{o}(k+1,k-1)}}$
$\mathfrak{s}\mathfrak{p}(m+2m-1)$
$\epsilon\iota t(\overline{k,k})\mathfrak{s}u(k-i, k-1-i)\oplus\epsilon u(i, i+1)\oplus \mathfrak{s}\mathfrak{o}(2)(0\leq i<k-1)$
$\mathfrak{s}\mathfrak{o}(\overline{k+1,k})\mathfrak{s}\mathfrak{o}(k+1-i, k-1-i)\oplus \mathfrak{s}\mathfrak{o}(i, i+1)(0<i<k)$
$\frac{\mathfrak{s}\mathfrak{o}(\overline{4m+3,4m+2)\mathfrak{s}\mathfrak{o}(4m+3-i,4m-i)\oplus \mathfrak{s}\mathfrak{o}(i,i+2)(0\underline{<}i\underline{<}4m)}-}{\epsilon \mathfrak{o}(4m+4,4m+1)\epsilon \mathfrak{o}(4m+4-i,4m-i)\oplus \mathfrak{s}\mathfrak{o}(i,i+1)(0<i<4m)}$
$\overline{\mathfrak{s}\mathfrak{p}}(2k+1, \mathbb{R})\epsilon u(k+1, k)\oplus \mathfrak{s}\mathfrak{o}(2)--$
$\overline{\mathfrak{s}\mathfrak{p}}(2k, \mathbb{R})\mathfrak{s}u(k+1, k-1)\oplus \mathfrak{s}\mathfrak{o}(2)$
$\overline{\frac{\mathfrak{s}\mathfrak{p}(2k,\mathbb{R})\mathfrak{s}u(k,k)\oplus\mathfrak{s}\mathfrak{o}(2)}{\mathfrak{s}\mathfrak{p}(2k,\mathbb{R})\mathfrak{s}\mathfrak{p}(k,\mathbb{C})}}$
$\overline{\frac{\mathfrak{s}\mathfrak{p}(k,k)\mathfrak{s}\mathfrak{p}(k-i,k-1-i)\oplus \mathfrak{s}\mathfrak{p}(i,i+1)(0\leq i<k-1)}{\mathfrak{s}\mathfrak{o}(2m2m)\mathfrak{s}\mathfrak{o}(2m-i,2m-1-i)\oplus \mathfrak{s}\mathfrak{o}(i,i+1)(0<i<2m)}}$
$\overline{\mathfrak{s}\mathfrak{o}^{*}}(4m)\mathfrak{s}u(m+1, m-1)\oplus \mathfrak{s}\mathfrak{o}(2)-$






$\epsilon \mathfrak{o}(\overline{4m,\mathbb{C}})\mathfrak{s}\mathfrak{o}(p, \mathbb{C})\oplus\epsilon \mathfrak{o}(4m-p, \mathbb{C})(pisodd)$
$\overline{\epsilon \mathfrak{l}}(2k, \mathbb{C})\epsilon\iota\iota(k+1, k-1)$
$\mathfrak{s}\mathfrak{o}(\overline{2k+1,\mathbb{C}})\epsilon \mathfrak{o}(k+2, k-1)$
$\overline{\frac{\epsilon \mathfrak{p}(2k+1,\mathbb{C})\mathfrak{s}\mathfrak{p}(k+1,k)}{\epsilon \mathfrak{p}(2k,\mathbb{C})\mathfrak{s}\mathfrak{p}(k,k)}}$
$\overline{\mathfrak{s}\mathfrak{p}}(2k, \mathbb{C})\epsilon \mathfrak{p}(k+1, k-1)$
$\underline{\epsilon \mathfrak{o}(\overline{4m,\mathbb{C}})\mathfrak{s}\mathfrak{o}(2m+1,2m-1)}$
$\frac{\mathfrak{e}_{7,\mathbb{C}}\mathfrak{e}_{7(-5)}}{Table1:SL(3,\mathbb{R}) ^{}\backslash SU(2,1) }$
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Lie
Lie $\epsilon \mathfrak{l}(3, \mathbb{R})$ $\mathfrak{s}u(2,1)$ (see
Proposition 3.4). $\mathfrak{s}\mathfrak{l}(2, \mathbb{R})\simeq \mathfrak{s}\mathfrak{o}(2,1),$ $\mathfrak{s}\mathfrak{l}(2, \mathbb{C})\simeq\epsilon \mathfrak{o}(3,1),$ $\mathfrak{s}\mathfrak{p}(1,1)\simeq$
$\mathfrak{s}\mathfrak{o}(4,1),$ $\epsilon u^{*}(4)\simeq \mathfrak{s}\mathfrak{o}(5,1)$
Remark 2.2. Theorem 2.1 Table 1 $(\mathfrak{g}, \mathfrak{h})\ovalbox{\tt\small REJECT}$
[3, Table 6 in Appendix $A$] $(\mathfrak{g}, \mathfrak{h})$
[3, Table 6 in Appendix $A$ ]
$G/H$ $SL(2, \mathbb{R})$ Lie
$(\mathfrak{g}, \mathfrak{h})$ Table 1

















$\bullet$ $S(\mathfrak{g}_{\mathbb{C}})$ $:=$ { $A\in \mathfrak{g}_{\mathbb{C}}|$ There exist $X,$ $Y\in \mathfrak{g}_{\mathbb{C}}$ s.t. $(A, X, Y)$ : $\mathfrak{s}\mathfrak{l}_{2}$ -triple}/Int $\mathfrak{g}_{\mathbb{C}},$
$\bullet$ $S^{\star}(\mathfrak{g}_{\mathbb{C}});=$ { $\mathcal{O}\in S|\frac{1}{2}\mathcal{O}$ is also in $S$ },
$\bullet$ $S_{\mathfrak{g}’}(\mathfrak{g}_{\mathbb{C}})$ $:=\{\mathcal{O}\in S|\mathcal{O}\cap \mathfrak{g}’\neq\emptyset\}$ for each (real) subalgebra $\mathfrak{g}’$ of $\mathfrak{g}_{\mathbb{C}},$
$\bullet$
$S_{9}^{\star},(\mathfrak{g}_{\mathbb{C}})$ $:=S^{\star}(\mathfrak{g}_{\mathbb{C}})\cap \mathcal{S}_{\mathfrak{g}’}(\mathfrak{g}_{\mathbb{C}})$ for each (real) subalgebra $\mathfrak{g}’$ of $\mathfrak{g}_{\mathbb{C}}.$
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Remark 3.1. Jacobson-Morozov, Kostant, Malcev $\mathcal{S}(\mathfrak{g}_{\mathbb{C}})$
$\mathfrak{g}_{\mathbb{C}}$ (cf. [$1J$). $S^{\star}(\mathfrak{g}_{\mathbb{C}})$
2 f,
Theorem :








Theorem 3.2 Theorem 2.1 Theorem 3.2
Proposition 3.3. $\mathfrak{g}$ Lie $(\mathfrak{g}, \mathfrak{h})$
:
(i) $(\mathfrak{g}, \mathfrak{h})$ Theorem 3.2 (1) $S_{\mathfrak{g}}\not\subset S_{\mathfrak{g}^{c}}$
( Remark 3. 5 ).
(ii) $(\mathfrak{g}, \mathfrak{h})$ $ble1$
Proposition 3.4. Lie :
(i) $\mathfrak{l}$ Theorem 3.2 (2)
(ii) $\mathfrak{s}\mathfrak{l}(3, \mathbb{R})$ $\mathfrak{s}u(2,1)$ Lie
(iii) $\mathfrak{l}$ # $\mathfrak{s}\mathfrak{o}(n, 1)(n\geq 2),$ $s\mathfrak{o}(3,2),$ $\mathfrak{s}\mathfrak{o}(5, \mathbb{C})$
Proposition 3.3, 3.4 Dynkin
(Dynkin-Kostant classifications) $\mathfrak{g},$ $\mathfrak{g}^{c}$
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Remark 3.5. Theorem 3. 2 $S_{\mathfrak{g}}^{\star},(\mathfrak{g}_{\mathbb{C}})$
$SL(2, \mathbb{R})$
$([3J)$ : $(G, H)$ :
(i) $G$ $L$ Lie $L\simeq\epsilon \mathfrak{l}(2, \mathbb{R})$ $G/H$
(ii) $S_{\mathfrak{g}}\subset S_{\mathfrak{g}^{c}}.$
4 Theorem 3.2
[2, Theorem 4.1] [3, Proposition 4.6] :
Proposition 4.1. $G$ Lie $(G, H)$ $L$
$G$ $(G, H, L)$ :
(i) $L$ $G/H$





Lemma 4.2. Lie $\rho_{\mathbb{C}}$ : $ _{}\mathbb{C}arrow \mathfrak{g}_{\mathbb{C}}$ $\rho_{\mathbb{C}}$
$S( _{}\mathbb{C})$ $S(\mathfrak{g}_{\mathbb{C}})$ $\rho_{\mathbb{C}}^{*}$ $\rho_{\mathbb{C}}^{*}(S^{\star}( _{}\mathbb{C}))\subset S^{\star}(\mathfrak{g}_{\mathbb{C}})$ .
Proposition, Lemma Theorem 3.2
Theorem 3.2 $(G, H)$ $(\mathfrak{g}, \mathfrak{h})$ $S_{\mathfrak{g}}^{\star}(\mathfrak{g}_{\mathbb{C}})\subset S_{\mathfrak{g}^{c}}^{\star}(\mathfrak{g}_{\mathbb{C}})$
Lie $L$ [ $S_{\mathfrak{l}}^{\star}(\mathfrak{l}_{\mathbb{C}})\neq\{[0]\}$








$(\mathfrak{s}\mathfrak{l}(2, \mathbb{C})$ $)$ Proposition 4.1
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